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at least one transport unmit (20°¢c, 20”c) for transporting
packaging blanks (12¢) and/or containers (14°c, 14"¢) 1 a
transport direction (16c) along a transport path (18c),
wherein the transport unit has at least one conveying ele-
ment (24'c, 24"c) which can be driven along a section (22¢)
of the transport path (18¢). It 1s proposed that at least one
conveying clement (24°c, 24"c) has a rear side (26'c, 26"¢)
which 1n at least one operating state 1s intended to pull
packaging blanks (12¢) and/or containers (14'c, 14”¢) 1n the
transport direction (16¢), and a front side (28'c, 28"c) which
in at least one operating state 1s intended to push packaging
blanks (12¢) and/or containers (14'c, 14”c) 1n the transport
direction (16c). The invention also relates to a packing
machine comprising such a conveying device.
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1
CONVEYING DEVICE

BACKGROUND OF THE INVENTION

A conveying device having at least one transport unit for
transporting packaging blanks and/or containers in a trans-
port direction along a transport path, the transport unit
comprising at least one conveying element which 1s drivable
along a part section of the transport path, has already been
proposed.

SUMMARY OF THE INVENTION

The 1invention proceeds from such a conveying device.

It 1s proposed 1s that at least one conveying element
comprises a rear side, which 1s provided i1n at least one
operating state for the purpose of pulling packaging blanks
and/or containers in the transport direction, and a front side
which 1s provided in at least one operating state for the
purpose of pushing packaging blanks and/or containers in
the transport direction. A ‘packaging blank’ 1s to be under-
stood 1n this context 1n particular as a material blank which
1s provided for producing a packaging. In particular, the
packaging blank can be realized as a carton blank for
producing a cardboard box and/or can be formed at least
predominantly from a carton material. The packaging blank
can be a flat, non-folded blank and/or an upright blank. An
‘“upright blank’ 1s to be understood in this context in par-
ticular as a packaging blank which already comprises a
three-dimensional folding of a container which 1s to be
formed from the packaging blank and which has not yet been
joined by means of bonding and/or insertion of tabs or
similar suitable joining techmques at its open sides and/or
edges to form a container. A ‘container’ 1s to be understood
in this context 1n particular as a packaging container that is
formed from the packaging blank. In particular, the con-
tainer can comprise at least five closed sides. In a preferred
manner, the container can comprise on at least one side a
closable opening which 1s provided for the purpose of
making 1t possible to fill a product into the container. A
“transport direction’ 1s to be understood 1n this context in
particular as a direction of a transport along the transport
path from a transier point at which the packaging blanks
and/or containers are transierred to the conveying device, up
to a discharge point at which the conveying device dis-
charges the packaging blanks and/or container to a subse-
quent device. A ‘conveying element’ 1s to be understood 1n
this context 1in particular as an element which is provided for
the purpose of exerting onto packaging blanks and/or con-
tainers a force which brings about a transport of the pack-
aging blanks and/or containers. In particular, the force can
act at least substantially in the transport direction. A ‘rear
s1de’ 1s to be understood in this context 1n particular as a side
of the conveying element which 1s aligned at least substan-
tially 1 opposition to the transport direction and/or points at
least substantially 1n the direction of the transier point of the
conveying device. A ‘front side’ 1s to be understood 1n this
context in particular as a side of the conveying element
which 1s aligned at least substantially in the transport
direction and/or points at least substantially in the direction
of the discharge point of the conveying device. ‘At least
substantially’ 1s to be understood 1n this context 1n particular
as a deviation from a mean surface normal of the front or
rear side of less than 45°, in a preferred manner of less than
30° 1n a particularly preferred manner of less than 15°.
‘Pull’ 1s to be understood 1n this context in particular as a
transport by means of a pulling force. ‘Push’ 1s to be
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2

understood 1n this context in particular as a transport by
means of a pushing force. In particular, 1t can be possible in
the case ol a pushing transport that the conveying element
pushes several containers and/or packaging blanks that are
arranged one behind another by means of the pushing force.
An ‘operating state” 1s to be understood 1n this context in
particular as a state which brings about a transport of
packaging blanks and/or containers at least during the part
section of the transport path. In an advantageous manner, the
conveying element can transport packaging blanks and/or
containers which, relative to the transport direction, are
arranged 1n front of and/or behind the conveying element.
The conveying element can be particularly versatile. A
number of conveying elements required for a transport task
1s able to be reduced. The transport unit can comprise further
conveying elements which are provided only for pulling
transport by way of a rear side or pushing transport by way
of a front side. Conveying elements which are provided for
transport tasks where pulling and pushing 1s not necessary
are able to be constructed 1n a particularly simple manner.

It 1s further proposed that the conveying eclement 1s
provided for the purpose of introducing the packaging
blanks and/or containers into at least one working station
which 1s arranged along the transport path and/or adjoins the
transport path and/or of removing them out of the at least
one working station. ‘ Working stations’ are to be understood
in this context in particular as devices which are provided for
the purpose of carrying out at least one operation on the
packaging blanks and/or containers. In particular, working
stations can be realized as erecters and/or loaders and/or
closers. An ‘erecter’ 1s to be understood 1n this context 1n
particular as a device which 1s provided for the purpose of
erecting, 1.¢. forming, a container from a packaging blank. A
‘loader’ 1s to be understood 1n this context in particular as a
device which 1s provided for the purpose of inserting prod-
ucts and/or information material and/or aids into the con-
tamner. A ‘closer’ 1s to be understood in this context in
particular as a device which 1s provided for the purpose of
closing the container which 1n a preferred manner has been
filled with products. Working stations can also be provided
for the purpose of labeling and/or marking packaging blanks
and/or containers and/or of applying adhesives and/or fur-
ther additives to packaging blanks and/or containers and/or
of carrving out assembly steps. Working stations can also be
realized as storage stations and/or can include storage sta-
tions. A ‘storage station’ 1s to be understood 1n this context
as a device which 1s provided for the purpose of receiving,
intermediately storing and discharging again at least one
packaging blank and/or container or, 1n a preferred manner,
a plurality of packaging blanks and/or containers. A ‘work-
ing station adjoiming the transport path’ is to be understood
in this context in particular as a working station and/or a
machine which adjoins the transport path and which 1s
arranged in front of or after the transport path of the
conveying device. The conveying element 1s able to take
over packaging blanks or containers from the adjoining
working station and/or discharge them to the adjoining
working station. A product flow of the conveying device can
be linked to further working stations and/or machines. It can
also be possible for the conveying element to be provided for
the purpose of transporting, in particular pushing, a plurality
of packaging blanks and/or containers which have been
stored intermediately 1 a storage station together in the
transport direction to a further working station. In a pre-
ferred manner, the conveying element 1s provided for the
purpose of pushing and/or pulling the packaging blanks
and/or containers into the working stations and/or of pulling
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and/or pushing the packaging blanks and/or containers out
of the working stations. The conveying element 1s able to
transport the packaging blanks and/or containers efliciently
from one working station to a next working station. The
conveying device can be especially suitable to transport
packaging blanks and/or containers with different dimen-
sions 1n a particularly flexible manner between working
stations. In particular, different containers can be produced
and/or filled and transported with conveying device as a
result of the erecters, loaders and closers. Necessary
mechanical changeovers on the conveying device can be
particularly simple or in a preferred manner omitted.

Further proposed 1s a control unit which 1s provided for
the purpose of synchronizing, 1n at least one operating state,
a transport movement of the conveying element for forming
a working movement with the at least one working station.
A ‘control unit’ 1s to be understood in this context as a
mechanical and/or 1n a preferred manner electric and/or
clectronic umt which 1s provided for the purpose of con-
trolling and/or regulating a movement profile and/or speed
profile of the conveying element. The control unit can
include mechanical control means and/or linkages. In a
preferred manner, the control umt can include means for
controlling and/or regulating a drive unit which 1s provided
for the purpose of driving the conveying element along the
transport path. A ‘working movement’ 1s to be understood in
this context in particular as a movement which 1s provided
for the purpose of carrying out and/or supporting an opera-
tion of the working station on the container and/or packag-
ing blank. The working movement can be formed in par-
ticular by a relative movement between the working station
and/or a tool of the working station, on the one hand, and the
container and/or packaging blank that 1s moved by way of
the transport movement of the conveying element on the
other hand. ‘Synchronizing’ the transport movement with
the working movement 1s to be understood 1n this context in
particular as the transport movement being controlled and/or
regulated 1n such a manner that the resulting working
movement 1s formed between the container and/or the
packaging blank and the working station and/or the tool of
the working station. In particular, the conveying element can
be provided for the purpose of driving the packaging blanks
and/or containers 1n the transport direction by way of a
movement component of the working movement and/or of
discharging the packaging blanks and/or containers to the
working station or of removing them from working station
during the working movement. The working station can
carry out further movement components of the working
movement. For operations where the working movement
comprises exclusively movement components perpendicular
to the transport direction, the transport movement of the
conveying element can be synchronized with the working
station such that said conveying element stops in the trans-
port direction relative to the working station. The packaging,
blanks and/or containers are able to be moved continuously
in and between the working stations. The transport move-
ment can form at least one movement component of the
working movements of the working stations. Speed jumps
can be avoided and/or acceleration of the packaging blanks
and/or containers can be low. The conveying device can
transport the packaging blanks and/or containers in a par-
ticularly gentle manner. The packaging blanks and/or con-
tainers are able to be conveyed at a particularly fast speed.
The conveying device and/or a packaging machine provided
with the conveying device can be particularly eflicient.

In an advantageous development of the mnvention, the at
least one conveying element 1s provided in at least one
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4

operating state for the purpose of simultaneously pulling at
least one of the packaging blanks and/or containers by way
of 1ts rear side and pushing at least one of the further
packaging blanks and/or containers by way of its front side.
In particular, the conveying element can push a packaging
blank and/or container out of a working station by way of its
front side and, by way of the identical transport movement,
pull a following packaging blank and/or container 1n oppo-
sition to the transport direction into the working station.
Further, advantageous operations are also conceivable 1n
which a conveying element pulls and pushes packaging
blanks and/or containers at the same time. The conveying
clement 1s able to fulfill several transport tasks at the same
time. The conveying device 1s able to be particularly efli-
cient and/or compact.

Further proposed are forming and/or guiding means
which are mounted along at least one part section of the
transport path and are provided for the purpose of forming
and/or guiding packaging blanks and/or containers. In order
to support the packaging blanks and/or containers along the
transport path against a weight force, a bottom and/or strip
can extend at least 1n part along the transport path. Support-
ing a weight force of the packaging blanks and/or containers
by the conveying element can be omitted. In addition, side
guides can extend along the transport path which are pro-
vided for the purpose of forming a positive-locking fit with
the packaging blanks and/or containers in order to prevent or
at least limit the packing blanks and/or containers deflecting
transversely to the transport direction and the weight force.
In addition, guides, 1n particular guide plates and/or guide
rails, can be provided for the purpose of guiding edges of the
packaging blanks and/or containers and moving them into a
desired position and/or holding them in a desired position. In
particular, guide plates and/or guide rails are able to guide
edges of tabs and/or lid parts of the containers such that
openings ol the container are accessible and it 1s easier to
insert packing goods into the containers. The guide plates
and/or guide rails can form an isert aid for packing goods
designated as a ‘shoe horn’ by keeping openings in the
container accessible and/or centering the packing goods with
reference to the opemings. The insert aids can also be
movably mounted and/or driven in order to move tabs of the
container 1n an opening movement such that the opening of
the container 1s further enlarged and/or the insertion of
packing goods 1s further facilitated. The guide plates and/or
guide rails can be arranged 1n particular on part sections of
the transport path between working stations and/or i1n the
region of working stations. The forming and/or guiding
means are able to support the transport of packaging blanks
and/or containers in an ethicient manner. The forming and/or
guiding means can facilitate operations of the working
stations.

In a preferred development of the invention, 1t 1s proposed
that the at least one conveying element 1s provided for the
purpose ol forming the containers from the packaging
blanks and/or of closing the containers during transport
along a part section of the transport path under the influence
of the forming and/or guiding means. In particular, forming
and/or gmding means can be arranged in such a manner
between a first working station which 1s realized as a carton
hopper and a further working station that, during transport of
the packaging blanks, the packaging blanks are erected to
form open containers under the influence of the transport
movement. In addition, forming and/or guiding means
which close tabs and/or Iid parts of the containers under the
influence of the transport movement, can be arranged in the
region of a part section after the containers have been filled
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with packing goods. In particular, the forming and/or closing,
ol the containers can be eflected 1n a continuous movement.
Transport sections, in particular between working stations,
can be utilized 1n an eflicient manner for processing pack-
aging blanks and/or containers. Further driven aids for
forming and/or closing containers can be omitted.

It 1s further proposed that the rear side of the at least one
conveying element comprises at least one holding element
which 1s provided for the purpose of exerting a pulling force
on packaging blanks and/or containers to be pulled. The
holding element can be realized as a gripper. In a preferred
manner, the holding element comprises one or several
suction openings. A ‘suction opening’ 1s to be understood 1n
this context in particular as an opening which can be acted
upon with a negative pressure 1n relation to a surrounding
pressure of the conveying element. Packaging blanks and/or
containers can be sucked 1n by the suction opening and held
by a holding force which 1s caused by the negative pressure.
In a preferred manner, the suction openings can comprise
sealing lips, 1n particular produced from an elastic material.
In addition, touch valves can be provided which connect the
suction openings to a negative pressure source on contact
with the packaging blanks and/or containers. It 1s also
possible for the suction openings to be opened only along
part sections of the transport path 1n which a pulling force 1s
necessary between the conveying element and the packaging,
blanks and/or containers. Air consumption of the suction
openings 1s able to be reduced. The conveying element 1s
able to transport the packaging blanks and/or containers
cllectively 1n a pulling manner. In addition, on 1ts front
and/or rear side the conveying element can comprise guide
means which are provided for the purpose of enclosing the
packaging blanks and/or containers at least in part in the
direction of or in opposition to the transport direction. The
guide means can be suitable to center the packagmg blanks
and/or containers with reference to the conveying means.

It 1s further proposed that the at least one conveying
clement 1s provided 1n at least one operating state for the
purpose of pushing packaging blanks and/or containers by
way of its rear side and/or of pulling them by way of 1ts front
side 1n opposition to the transport direction. In particular,
one or several holding elements can be provided for this
purpose on the front side of the conveying element. The
conveying element 1s able to exert and/or support a working
movement of working stations which comprises a movement
component in opposition to the transport direction. The
conveying device 1s able to transport the packaging blanks
and/or containers i1n a particularly flexible manner.

Further proposed 1s a bearing unit which 1s provided for
the purpose of mounting the at least one conveying element
on a guide unit of the transport unit so as to be able to be
tolded away from and/or pulled back to an operating region
for return transport of the conveying element in opposition
to the transport direction. A ‘guide unit’ 1s to be understood
in this context in particular as a linear guide unit of the
transport unit which 1s provided for the purpose of mounting
the conveying element so as to be drivable in the transport
direction. A ‘working region’ 1s to be understood 1n this
context in particular as a region along the transport path
through which the packaging blanks and/or containers are
transported and/or in which forming and/or guiding means
and devices of working stations are arranged. The conveying
clement can be moved back without collision 1n opposition
to the transport direction in order to take over a next
packaging blank and/or container and transport it i the
transport direction. As an alternative to this, 1t can be
possible for the transport element to be arranged on a
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circumierential guide system, a return section also being
arranged outside the working region. In addition, the con-
veying element can comprise one or several sensors which
are provided for the purpose of detectmg packaging blanks
and/or containers 1 the working region during transport
and/or return transport. This can be eflected at a standstill
and/or during the transport movement and/or return trans-
port movement. A number and/or position of packaging
blanks and/or containers in the working region can be
controlled. Faults are able to be detected. A correct arrange-
ment of packaging blanks and/or containers can be moni-
tored.

Particularly advantageous 1s a plurality of transport units
which are arranged 1n series along the transport path and/or
parallel to the transport path. Arranged ‘in series’ 1s to be
understood 1n this context in particular as several transport
units being arranged one after another in the transport
direction. A ‘parallel” arrangement is to be understood in this
context in particular as several transport units each com-
prising at least one conveying element which 1s drivable at
least along an 1dentical part section of the transport path. In
a preferred manner, several transport units are arranged 1n
series such that one conveying element of a transport unit 1s
able to mtroduce packaging blanks and/or containers 1nto a
working station and one conveying element of a transport
unmt following in the transport direction i1s able to remove
packaging blanks and/or containers from said working sta-
tion and forward them. In an advantageous manner, several
packaging blanks and/or containers are able to be trans-
ported at the same time one behind another along the
transport path. The packaging blanks and/or containers are
able to be moved 1n each case into the work stations and
removed from the working stations by a conveying element
in a synchronous manner with a working movement and/or
a working pulse. It can be possible to drive the packaging
blanks and/or containers independently along the part sec-
tions of the transport path covered by transport units which
are arranged 1n series and to synchronize them with working
movements and/or working pulses of working stations. If, in
the case of a parallel arrangement, several transport units
comprise conveying elements which are drivable at least
along an 1dentical part section of the transport path, 1t can be
possible to drive the packaging blanks and/or containers
independently along said part section and to synchronize
them with working movements and/or working pulses of
working stations. It 1s also possible for a transport unit to
comprise several conveying elements. In a preferred man-
ner, the conveyor elements can be mdependently drivable,
for example as a result of several, independently realized
belt drives and/or linear drives. The conveying elements can
drive the packaging blanks and/or containers independently
along the transport unit and synchronize them with working
movements and/or working pulses of working stations.
Advantages of a series and of a parallel arrangement of
transport units can be combined. A plurality of packaging
blanks and/or containers can be transported along a transport
path to a plurality of working stations, the packaging blanks
and/or containers being in each case drivable and/or syn-
chronizable mndependently along the transport path.

Further proposed 1s a method for transporting packaging
blanks and/or containers by way of a conveying device
according to the invention. In particular, the method can
include that one or several conveying elements 1n each case
transport one or several packaging blanks and/or containers
in a pulling manner by way of their rear side and/or 1n a
pushing manner by way of their front side along a transport
path between working stations.
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In a preferred manner, a packaging machine, 1n particular
a cartoning machine, 1s provided with a conveying device
according to the invention. In a preferred manner, the
packaging machine comprises a plurality of working sta-
tions. Packaging blanks and/or containers are able to be
transported in a particularly eflicient manner along the
working stations. The packaging machine i1s able to be
particularly eflicient.

In this connection, the conveying device according to the
invention 1s not to be limited to the above-described appli-
cation and embodiment. In particular, the conveying device
according to the ivention, for fulfilling a method of opera-
tion described herein, can comprise a number which devi-

ates from a number of individual elements, components and
units named herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Further advantages are produced from the following
description of the drawing. Exemplary embodiments of the
invention are shown in the drawings. The drawings, the
description and the claims include numerous features in
combination. The expert will also look at the features
individually 1n an expedient manner and combine them to
form useful further combinations.

The drawings are as follows:

FIG. 1 shows a schematic representation of a cutout of a
packaging machine having a conveying device according to
the 1mvention with a conveying element which pulls a
container 1n a transport direction,

FIG. 2 shows a schematic representation of the conveying,
device with the transport element which pulls a container
into a working station and pushes a further container out of
the working station,

FIG. 3 shows a schematic representation of the conveying,
device with the conveying element being transported back,

FIG. 4 shows a schematic representation of a section
through the conveying device with forming and guiding
means,

FIG. 5 shows a schematic representation of a second
exemplary embodiment of a conveying device with a further
transport unit that 1s arranged 1n series and

FIG. 6 shows a schematic representation of a cutout of a
packaging machine having a third exemplary embodiment of
a conveying device according to the invention with two
transport units arranged in parallel.

DETAILED DESCRIPTION

FIG. 1 shows a cutout of a top view ol a packaging
machine 52a having a conveying device 10a with a transport
unit 20aq for transporting containers 14a (FIG. 4) 1n a
transport direction 16a along a transport path 18a, the
transport unit comprising a conveying element 24a which 1s
drivable along a part section 22a of the transport path 18a.
The conveying element 24a comprises a rear side 26a which
1s provided 1n one operating state for the purpose of pulling
containers 14q 1n the transport direction 16a. The conveying
clement 24a further comprises a front side 28a which 1s
provided 1n one operating state for the purpose of pushing
the containers 14a in the transport direction 16a. FIG. 1
shows a first container 14'a and a second container 14"a 1n
two transport stages. In the example the conveying element
24a pushes or pulls 1n each case one of the containers 14'a,
14"a. It 1s also possible for the conveying element 24a to be
provided for the purpose of pulling and/or pushing several
containers 14a arranged side by side and/or pushing several
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containers 14a arranged one behind another 1n the transport
direction 16a. Two working stations 30'a, 30"a, which each
carry out an operation on the containers 14'a, 14"a, such as
iserting products into the respective container 14'a, 14"a,
are arranged along the transport path 18a. The conveying
clement 24qa 1s provided for the purpose of introducing the
containers 14'a, 14"a into the working stations 30'a, 30"q
which are arranged along the transport path 18a and remov-
ing them from the working stations 30'a, 30"a. A control unit
32a 1s provided for the purpose of synchronizing in one
operating state a transport movement 34q of the conveying
clement 24q for forming the working movements 36'a, 36"a
with the working stations 30'a, 30"a. To this end, the control
unit 32a controls a drive unit (not shown in any more detail)
of the conveying element 24a of the transport unit 20a such
that the transport movement 34a forms a speed component
of the working movements 36'a, 36"a of the working
stations 30'a, 30"a. Speed profiles of the transport move-
ment 34a can be adapted corresponding to the transport task
and/or to the requirements of the working stations 30'a,
30"a.

FIG. 1 shows a first transport step. The conveying element
24a pulls the second container 14"a, when seen 1n opposi-
tion to the transport direction 16qa, from a position I out of
the working station 30'a mto a region between the two
working stations 30'a and 30"a to a position II. The first
container 14'a 1s already situated in the second working
station 30"a. The takeover of the container 14"a 1n the
position I 1s effected synchronously with the working move-
ment 36'a of the working station 30'a. The rear side 26a of
the conveying element 24q facing the transport direction 16a
comprises holding elements 42a which are provided for the
purpose of exerting a pulling force 44a on the containers
14"a to be pulled. The holding elements 42a are realized as
suction cups which are acted upon with negative pressure by
means ol a negative pressure source (not shown in any
detail) and a pressure line.

In a second transport step shown 1n FIG. 2, the conveying
clement 24a, 1 a position III, simultaneously pulls the
container 14"a by way of 1ts rear side 264 into the working
station 30"a and 1n the same transport movement 34q pushes
the container 14'a out of the working station 30"a. To this
end, a speed of the transport movement 34a 1s 1initially
reduced to a slowed transport movement 34"a such that the
container 14'a 1s contacted at a slower speed and a hard
impact of the conveying element 24a onto the container 14'a
1s avoided. The speed of the transport movement 34a 1s then
increased again in order to move the container 14'a further
in the transport direction 16a. The container 14"a 1s simul-
taneously pulled further into the working station 30"a until
it has reached the position III. A pressure 1in the holding
clement 42q 1s then adjusted to a surrounding pressure by
ventilating the suction cups such that the pulling force 44a
1s ncreased and the container 14"a remains in position III.
In order to lock the container 14"a in position III, further
means (not shown here) can be provided, such as, for
example, suction cups, vacuum plates and/or movable stop
means. As a result, the conveying element 24a pushes the
container 14'a further into a position 1V,

The conveying element 24a 1s arranged with a bearing
unit 46a on a guide unit 48a of the transport unit 20q, the
bearing unit being provided for the purpose of mounting the
conveying element 24a so as to be able to be folded away out
of a working region 50a in opposition to the transport
direction 16a (FIG. 3). The bearing unit 46a mounts the
conveying element 24a so as to be movable about a pivot
axis 34a on a carriage 68a of the transport unit 20a which
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1s drivable 1 and in opposition to the transport direction
16a. The conveying element 24a comprises a sensor 66a
which 1s provided for the purpose of detecting containers
14a which are situated in the working region 50q. Contain-
ers 14a are detected 1n the working region during forward
and return transport by means of the sensor 66a. A number
and/or position of containers 14a in the working region 50a
1s controlled. FIG. 3 shows a transport step which follows
FIG. 2. Proceeding from the position IV, the container 14'a
has been taken over and forwarded by a further transport
system of an adjoining machine which adjoins the transport
path 18a, not shown here in any detail. The conveying
clement 24q 1s folded about the pivot axis 54a of the bearing
unit 46a 1n the transport direction 164, 1n a return transport
movement 70a moved back 1nto position I and repositioned
about the pivot axis 54a in order to take over a further
container 14'a waiting in the working station 30'a. The
container 14'"a 1s then moved into the position III to the
working station 30"a and the container 14" a into the position
IV corresponding to the transport step shown i FIG. 2. Said
transport steps are repeated for as long as new containers
14a are delivered.

Forming and guiding means 40a, which are provided for
the purpose of forming and guiding packaging blanks to
produce containers 14a (FIG. 4), are mounted along a part
section 38a of the transport path 18a. The part section 38a
extends from the working station 30'a to the working station
30"a. Side gmdes 56a surround edges of the container 14a
which are parallel to the transport direction 16a and prevent
the container 14a from deflecting laterally perpendicular to
a Torce of gravity 538a and to the transport direction 16a. A
bottom 60a supports the container 14a against the gravita-
tional force 58a. Two lid tab guides 62a are realized as
U-shaped guides and guide two lid tabs 64a of the container
14a which are parallel to the transport direction 16a. The lid
tab guides 62a prevent the lid tabs 644 tilting 1n the direction
of the container center and thus closing the opening of the
container 14a. The filling of packing goods into the con-
tainer 14a 1n the working stations 30'a, 30"a 1s made easier
in this manner.

The following description and the drawings of two further
exemplary embodiments are limited essentially to the dii-
ferences between the exemplary embodiments, reference
also being possible 1n principle to the drawings and/or the
description of the other exemplary embodiments with ret-
erence to identically designated components, in particular
with reference to components with i1dentical references. To
differentiate between the exemplary embodiments, the let-
ters b and ¢ follow the further exemplary embodiments in
place of the letter a of the first exemplary embodiment.

FIG. 5 shows a cutout of a packaging machine 526 with
a conveying device 1056 for transporting containers 14'b,
14"b 1n a transport direction 165 along a transport path 185,
in a second exemplary embodiment.

The conveying device 1056 of the second exemplary
embodiment differs from the conveying device 10a of the
first exemplary embodiment 1n particular in that a further
transport unit 20"b with a further conveying element 24"5 1s
arranged 1n series along a part section 225 of the transport
path 186 (FIG. 5). A first container 14'5 1s pulled by a
conveying element 24'6 of a first transport unit 20'5 from a
position I 1n a first working station 30'b to a position II in the
transport direction 165 1n front of a second working station
30"h. The container 14" b, which, when the container 14'5 1s
transported into the position II, 1s pushed in the direction of
a position III into the second working station 30"b by the
conveying element 24'6 by way of its front side 28'b, was at
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this moment already situated in the position II. The container
1s taken over by the conveying element 24"5 of the second
transport unit 20"5 at the position III. In a next step, the
second transport unit 20"5 transports the container 14'5 out
of the second working station 30"5 and further in the
transport direction 165. The conveying element 24'5 of the
first transport unit 20'5 1s at this time already able to
transport a next container (not shown here) 1n the region of
the positions I and II. Transport movements 34'5 and 34"b of
the first and of the second transport umt 20'b, 20"b are
independent of one another and are controlled by a common
control unit 3256. In addition, the conveying elements 24'b,
24" b are provided for the purpose, in one operating state, of
pushing the containers 14'5, 14"5 by way of their rear side
26'b, 26"b and pulling them by way of their front side 28'5,
28"H 1n opposition to the transport direction 165. Holding
clements 425, which are also realized as suction cups, are
arranged on the front sides 28'b, 28"5 for this purpose. The
containers 14'b, 14"b are consequently able to be moved by
both conveying elements 24'6, 24"b 1n a pulling manner and
in a pushing manner in the region of the working stations
30"5 with transport movements 345 on both sides which
bring about an alternating working movement 36"5 of the
working station 30"5. The working station 30"5 deposits
products 1n several rows and layers in the containers 14'b,
14"5. The containers 14'5, 14"5 are moved to and {ro in the
alternating working movement 36"5 to form the rows whilst
the working station 30"5 deposits products. In a further
operating mode not shown in the figure, the conveying
clement 24'5, by way of 1ts front side 28'd, pushes contain-
ers, not shown here, from position I to position III. In a
further operating mode, the conveying element 24"5 can
transport 1n a pushing manner, also by way of 1ts front side
28" b, containers, not shown here, which are situated behind
the conveying element 24" 1n the transport direction 345.

FIG. 6 shows a cutout of a packaging machine 52¢ with
a conveying device 10¢ for transporting packaging blanks
12¢ and containers 14'c, 14"c 1n a transport direction 16c¢
along a transport path 18c¢, 1 a third exemplary embodi-
ment.

The conveying device 10c¢ of the third exemplary embodi-
ment differs from the first exemplary embodiment in par-
ticular 1n that two transport units 20'c, 20"¢c each with one
conveying clement 24'c, 24"¢ are arranged along a part
section 22¢ parallel to the transport path 18¢. The transport
units 20'c, 20" ¢ are controlled by a common control unit 32¢
and are moved to and fro along the transport path 18¢ by way
of the transport movements 34'c, 34"c. In a position 1, the
conveying elements 24'c, 24" ¢, 1n each case 1n an alternating
manner, pull packaging blanks 12¢, which are realized as
folding box blanks, out of a first working station 30'c, which
1s realized as a carton hopper, and transport them to working
stations 30"¢, 30"'¢ 1n order to fill and close the containers
14'c, 14"c. FIG. 6 shows as an example how the conveying
clement 24'c pulls off a packaging blank 12¢. Forming and
guiding means 40'c, which cause the packaging blank 12c,
during a transport movement 34'c transierred by the con-
veying element 24'c onto the packaging blank 12¢, to be set
upright to form a container not shown 1n the process step in
FIG. 6, are arranged along a part section 38'c of the part
section 22¢. The forming and guiding means 40'c are part of
the working station 30'c. The transport movement 34'c
brings about a relative movement between the forming and
guiding means 40'c and consequently a working movement
36¢ which sets the packaging blank upright. During or after
it has been set upright, bottom tabs of the packaging blank
12¢ are provided by means of an adhesive dosing system,
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which 1s not shown here 1n any more detail, with adhesive,
such as, for example, hot glue, and are folded. As an
alternative to this, an adhesive tape can be applied 1n order
to bond the bottom tabs. As a result of bonding the bottom
tabs, the container realized as a folding box 1s formed from 5
the packaging blank 12¢. The containers 14'c, 14" ¢ shown in
FIG. 6 have been formed 1n a corresponding manner. A
maximum speed of the transport movement 34'c when
forming the container 1s limited by the process forming the
container as well as by necessary setting and/or cooling 10
times for the adhesive. The conveying element 24'c as a
result pulls the container formed from the packaging blank
12¢ along the transport path 18¢ into a position II where said
container 1s filled by the working station 30"c. FIG. 6 further
shows how the conveying element 24"c¢ carries out a trans- 15
port step from the position II into a position III. The
conveying element 24" which has just pulled the container
14'c to the position II 1s shown in the position II. The
container 14"¢c, which has already been pulled by the con-
veying element 24'c into the position II 1n a preceding 20
process step and has been filled by the working station 30"c,
1s situated in the transport direction 16¢ next to the convey-
ing clement 24"c. The conveying element 24"c then leaves
the container 14'c at the position II, such that 1t can be filled
as a result, and pushes the container 14"¢ to the position III. 25
In a following process step, the conveying element 24'c will
push the container 14'c 1n a corresponding manner into the
position III. Forming and guiding means 40"c, which are
realized as lid tab guides 62"¢ and hold the containers 14'c,
14"¢c open for filling 1n the region of the working station 30
30"¢, are arranged along a part section 38"c. Along the
transport path 18¢, a further working station 30"c connects
to the working station 30"¢ in the position III. Said further
working station comprises along a part section 38"¢ further
forming and guiding means 40'c which are provided for the 35
purpose ol closing the containers 14'c, 14"¢ during the
transport along the part section 38"c of the transport path
18¢c. This 1s eflected when the containers 14'c, 14"¢ are
pushed from the position II to the position III and beyond.
The forming and guiding means 40"¢c are formed 1n such a 40
manner that, during the transport along the part section 38"¢,
they fold lid tabs of the containers 14'c, 14" ¢ 1n the direction
of a container center and thus close the containers 14'c, 14"¢.
The containers 14'c, 14" ¢ are transported away at the end of
the transport path 18¢ by further conveying elements that are 45
not shown here. The two conveying elements 24'c, 24"c
execute the described movement sequence 1n an alternating
manner and 1 an alternating manner fetch a packaging
blank 12¢ out of the working station 30'c and transport 1t
along the part section 22¢ of the transport path 18c. A 50
number of containers 14'c, 14" ¢ which can be formed from
the packaging blanks 12¢ during a period of time 1s able to
be doubled 1n this way by using two conveying elements
24c.

What 1s claimed 1s: 55

1. A conveying device having a plurality of transport units
(20a, 20'b-c, 20"b-c) each for transporting objects in a
transport direction (16a-c) along a transport path (18a-c),
wherein the plurality of transport units (20a, 20'b-c, 20"b-c)
are arranged in series along or parallel to the transport path 60
(185, 18¢), wherein the objects are at least one of packaging
blanks (12¢) and containers (14a, 14'a-c, 14"a-c, 14"a),
wherein each of the plurality of transport units comprises a
conveying element (24a, 24'b-c, 24"b-c) which 1s drivable
along a part section (22a-c) of the transport path (18a-¢), 65
characterized in that the conveying element (24a, 24'b-c,
24"b-c) comprises a rear side (26a, 26'b-¢, 26" b-c) including
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a holding element (42a-5), which, 1n an operating state, pulls
one of the objects 1n the transport direction (16a-c) via a
pulling force (44a) exerted by the holding element (42a-5),
and a front side (28a, 28'b-c, 28'"b-c) which, 1n the operating
state, pushes a further one of the objects 1n the transport
direction (16a-c), and wherein the conveying element (24a,
24'b-c, 24" b-¢), 1n the operating state, simultaneously pulls
the one of the objects by the rear side (26a, 26'b-c, 26"b-c)
and pushes the further one of the objects by the front side
(28a, 28'b-c, 28"b-c).

2. The conveying device as claimed in claim 1, charac-
terized 1n that the conveying element (24a, 24'b-c, 24"b-c)
1s configured for introducing the objects into at least one
working station (30'a-c, 30"a-c, 30"'¢) which 1s arranged
along the transport path (18a-c) and/or adjoins the transport
path (18a-c).

3. The conveying device as claimed in claim 2, charac-
terized by a control unit (32a-¢) configured to synchronize,
in the operating state, a transport movement (34a-b, 34'b-c,
34"a, 34"c) of the conveying element (24a, 24'b-c, 24"b-c)
for forming a working movement (36'a, 36"a-b, 36¢) with
the at least one working station (30'a-c, 30"a-c, 30"™¢).

4. The conveying device as claimed in claim 1, charac-
terized by forming and guiding means (40a, 40'c, 40" ¢, 40'c)
which are mounted along at least a part section (38a, 38'c,
38"c, 38™¢) of the transport path (18a, 18¢) and are config-
ured for forming and guiding objects.

5. The conveying device as claimed 1n claim 4, charac-
terized 1n that the at least one conveying element (24'c, 24" ¢)
1s configured for forming containers (14'c, 14"¢) from pack-
aging blanks (12¢) and for closing containers (14'c, 14"¢)
during transport along the part section (38'c, 38"'¢c) of the
transport path (18¢) under the influence of the forming and
guiding means (40'c, 40™¢).

6. The conveying device as claimed 1n claim 1, charac-
terized 1n that the conveying element (24'b, 24")), 1n the
operating state pushes an object by the rear side (26'5, 26"))
and simultaneously pulls a further object by the front side
(28'b, 28" D) 1n a direction opposite to the transport direction
(165).

7. The conveying device as claimed 1n claim 1, charac-
terized by a bearing unit (46a) which 1s configured for
mounting the conveying element (24a, 24'b-c, 24"b-c) on a
guide unit (48a) of the transport unit (20a, 20'b-c, 20"b-¢) so
as to be able to be folded away out of an operating region
(50a) for return transport of the conveying element (24a,
24'b-c, 24"b-c) 1n a direction opposite to the transportation
direction (16a-c) and so as to be able to be pulled back.

8. A packaging machine (32a-c) having a conveying
device (10a-c¢) as claimed 1n claim 1.

9. The conveying device as claimed in claim 1, charac-
terized 1n that the conveying element (24a, 24'b-c, 24"b-c)
1s configured for removing objects out of the at least one
working station (30'a-c, 30"a-c, 30"'¢c).

10. The conveying device as claimed in claim 9, charac-
terized 1n that the conveying element (24a, 24'b-c, 24"b-c)
1s also configured for introducing the objects 1nto at least one
working station (30'a-c, 30"a-c, 30"'¢) which 1s arranged
along the transport path (18a-c) and/or adjoins the transport
path (18a-c).

11. The conveying device as claimed in claim 10, char-
acterized by a control unit (32a-¢) configured to synchro-
nize, in the operating state, a transport movement (34a-b,
34'b-c, 34"a, 34"c) of the conveying element (24a, 24'b-c,
24"b-c) for forming a working movement (36'a, 36"a-b,
36¢) with the at least one working station (30'a-c, 30"a-c,
30™¢c).
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12. The conveying device as claimed 1n claim 1, wherein
the plurality of transport units (20a, 20'6-c, 20"b-c) are
arranged 1n series along the transport path (185).
13. The conveying device as claimed 1n claim 1, wherein
the plurality of transport units (20a, 20'b-c, 20"b-¢) are
arranged parallel to the transport path (18c¢).
14. A method for transporting objects by a conveying
device (10a-c¢), the method comprising:
transporting the objects 1n a transport direction (16a-c) via
a plurality of transport units (20a, 20'b-c, 20"b-c),
wherein the plurality of transport units are arranged in
series along or parallel to a transport path (1856, 18c¢),
wherein the objects are at least one of packaging blanks
(12¢) and containers (14a, 14'a-c, 14"a-c, 14™a),
wherein the plurality of transport units (20a, 20'5-c,
20"b-c) each include at least one conveying element
(24a, 24'b-c, 24"b-c), which 1s drivable along a part
section (22a-c) of the transport path (185, 18¢), and
wherein each of the conveying elements (24a, 24'b-c,
24" b-c) include a rear side (26a, 26'b-c, 26"b-¢) and a
front side (28a, 28'b-c, 28"b-c),

pulling, via the rear side (26a, 26'b-c, 26"b-c) of one of
the conveying elements (24a, 24'b-c, 24"b-c), one of
the objects 1n the transport direction (16a-c); and

pushing, via the front side (28a, 28'b-c, 28"b-c) of the one
of the conveying eclements (24a, 24'b6-c, 24"b-c), a
further one of the objects i the transport direction
(16a-c) at the same time as the pulling of the one of the
objects.

15. The method as claimed 1in claim 14, wherein the
plurality of transport units (20a, 20'b-c, 20"b-c) are arranged
in series along the transport path (186).

16. The method as claimed 1in claim 14, wherein the
plurality of transport units (20a, 20'b-c, 20"b-c) are arranged
parallel to the transport path (18c¢).

17. The method as claimed in claim 14, wherein the
conveying element (24a), 1n a position (III) during a trans-
port movement (34a), simultaneously pulls a container
(14"a) via the rear side (26a) 1nto a working station (30"a)
and, 1n the same transport movement (34a), pushes a further
container (14'a) out of the working station (30"a),

wherein a speed of the transport movement (34a) 1s

mitially reduced to a slowed transport movement
(34"a) such that the further container (14'a) 1s con-
tacted at a slower speed and a hard impact of the
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conveving eclement (24a) onto the further container
(14'a) 1s avoided, and the speed of the transport move-
ment (34a) 1s then increased to move the further
container (14'a) farther in the transport direction (16a),

wherein the container (14"aq) 1s simultaneously pulled
farther 1nto the working station (30"a) until 1t has
reached the position (III), and

wherein a pressure 1n the holding element (42a) 1s then

adjusted to a surrounding pressure by ventilating suc-
tion cups such that a pulling force (44a) 1s released and
the container (14"a) remains in position (I11I).
18. The method as claimed 1n claim 14, wherein a first
container (14'5) 1s pulled by a conveying element (24'5) of
a {irst transport unit (20'5) of the plurality of transport units
from a position (I) in a first working station (30'5) to a
turther position (II) 1n the transport direction (165) 1n front
ol a second working station (30"5),
wherein a further container (14"5), which, when the first
container (14'b) 1s transported into the further position
(II), 1s pushed 1n the direction of an additional position
(III) from the further position (II) 1nto a second work-
ing station (30"H) by the conveying element (24'b) of
the first transport umt (20'5) by way of the front side
(28'b) of the conveying element (24'5),

wherein the further container (14"b) 1s taken over by a
conveying clement (24"b) of a second transport unit
(20"H) of the plurality of transport units at the addi-
tional position (III), and

wherein, 1n a next step, the second transport umt (20"5)

transports the further container (14'5) out of the second
working station (30"b) and further in the transport
direction (16b).

19. The method as claimed in claim 14, wherein the
conveying element (24a) 1s folded 1n the transport direction
(16a) about a pivot axis (54a) of a bearing unit (46a) of the
conveying device (10a), 1s moved back 1nto a position (I) 1n
a return transport movement (70a), and 1s unfolded about the
pivot axis (54a) to take over a further container (14'a)
waiting in a working station (30'a), and

wherein a container (14"a) and the further container

(14™a) are then moved into an additional position (IV)
and a further position (III) of a further working station
(30"a), respectively.
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